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"The following technical report reflects the findings and 
data available at the time the report was prepared and 
may not represent the current conclusions and steps 
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updated after the completion of these reports.  These 
more detailed technical reports provided in the 
appendices represent the foundation for the overall 
approach to the HAMP, but are not "living" documents 
that reflect updated steps forward, costing, quantities, 
etc. presented in the main text of the HAMP.  The main 
text of the HAMP represents more current information 
and recommendations based on updated information, 
new studies, changes in conditions, new funding sources, 
and/or new regulations." 
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1.0 INTRODUCTION 
 
1.1 Introduction 
 
The City of Newport Beach (City) is 
committed to achieving a sustainable 
Newport Harbor Area (Harbor Area) 
through protection and improvement of 
water quality.  Water quality is a key link 
in addressing community needs, 
regulatory requirements, and the health 
and diversity of the surrounding 
ecosystems to the Harbor Area.  The 
City’s strategy toward achieving this 
vision begins with an evaluation of the 
current health and water quality of the 
Harbor Area and identifying the sources 
of impacts to it.  Based on this 
understanding, strategies will be 
developed to protect water quality in the 
Harbor Area through the implementation 
of best management practices (BMP) 
supplemented by coordination with other 
regional water quality protection 
measures, community outreach, and 
education.  The end goal is to create a 
Strategic BMP Implementation Plan 
(Strategic BMP Plan) to strategically 
implement water quality BMP that is 
coordinated with Harbor Area beneficial 
uses and addresses current and future 
pollutants entering and discharging from 
the Upper and Lower Newport Bay.  The strategic plan will also coordinate with watershed, 
Upper Newport Bay and coastal plans and projects to create a sustainable water quality 
improvement plan maintained through iterative effectiveness assessment of the implanted water 
quality protection, preservation, and improvement measures.   
 
 
1.2 Purpose of the Strategic BMP Plan 
 
The purpose of the Strategic BMP Plan is to first identify the priority water quality issues and the 
management measures to address them.  Based on the applicable management measures 
developed in this plan, the strategy for the implementation of these measures is then presented.  
Therefore, this Strategic BMP Plan provides the City with a management tool to identify the 
BMP to be implemented to address the water quality issues of the Newport Harbor.   
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These BMP will be implemented in coordination with the other components of the HAMP to 
achieve the following overall goals: 
 

• Maintaining the beneficial uses of the Upper and Lower Newport Bay and economic 
value of the Bay; 

• Providing a practical framework to meet regulatory requirements in the current and 
anticipated municipal discharge permits, sediment management permits, total maximum 
daily loads (TMDL), and other regulatory programs for Newport Bay; and, 

• Supporting a sustainable estuary ecosystem to integrated with upstream sustainable 
watersheds and adjacent coastal area systems. 

 
This Strategic BMP Plan focuses on addressing the water quality issues of the Newport Bay.  
BMP recommended for implementation in this Plan are to be coordinated with the management 
measures and priorities presented in the following management plans for the upper watershed 
and the coastal canyon watersheds: 
 

• Central Orange County Integrated Regional and Coastal Watershed Management Plan 
(County of Orange Resources and Development Management Department, Watershed 
and Coastal Resource Division, August 2007) 

 
• City of Newport Beach Coastal Watershed Management Plan (Weston, November 2007) 

 
Each of these plans presents the goals, challenges and recommended solutions for the respective 
watersheds.  Solutions that address water quality issues are linked to measures recommended in 
this plan by the connectivity of the upper watershed and coastal areas to the Harbor.  Several of 
the projects presented in these plans are included in the BMP presented in this plan where there 
directly address water quality in the Harbor.   
 
 
1.3 Plan Outline and Contents 
 
The Strategic BMP Plan first presents in Section 2 an evaluation of the water quality issues of 
the Harbor Area based on available data.  The outcome of the evaluation is the identification of 
priority constituents of concern (COC).  These priority COC are then used to develop the key 
questions and coordination with other program presented in Section 3.  The identification of 
applicable BMP to address the priority COC and prioritization strategy for the implementation of 
the BMP are presented in Section 4. The recommend implementation strategy is an integrated, 
tiered and phased BMP implementation approach. Recommended prioritized BMP are then 
presented in Section 5.   
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2.0 EVALUATION OF WATER QUALITY ISSUES IN THE HARBOR 
AREA 

 
2.1 Overview of Water Quality Issues and Regulatory Drivers 
 
Upper Newport Bay is approximately 1,000 acres in size and 2 miles long.  The Upper Newport 
Bay State Ecological Reserve is one of only a few remaining estuaries in Southern California and 
is the home to numerous species of mammals, fish, invertebrates, and native plants, including 
several endangered species (Newport Bay Naturalists and Friends, 2007).  The lower portion of 
the Upper Newport Bay includes the Upper Newport Bay State Marine Park.  Lower Newport is 
approximately 752 acres in size, and consists of Newport Harbor and recreational and 
navigational channels.   
 
The primary tributary to Newport Bay is San Diego Creek.  This sub-watershed covers 
approximately 122 square miles and includes numerous tributary drainages such as Peters 
Canyon Wash, Serrano Creek, Borrego Canyon Wash, Bee Canyon Wash, El Modena-Irvine 
Channel, and Sand Canyon Wash.  The Santa Ana-Delhi Channel is the second major tributary, 
draining approximately 17 square miles of densely developed area within the City of Santa Ana.   
 
The Newport Harbor Area faces water quality challenges as identified through regulatory action 
and a number of special studies recently undertaken by the City of Newport Beach and other 
watershed stakeholders. The Harbor Area, located in the Lower Newport Bay, is the nexus 
between the highly urbanized San Diego Creek and Santa Ana-Delhi Channel upstream sub-
watersheds, the ecologically sensitive Upper Newport Bay and the receiving waters of the Pacific 
Ocean (Figure 2-1).  The Harbor Area is also functioning small boat harbor surrounded by small 
businesses, private residences, and municipal facilities.  The Lower Bay has over 9000 boats 
berthed in its marinas and private boat slips.  The Lower Bay also serves as a major Southern 
California recreational destination, attracting both visitors and locals to take advantage of a 
variety of water-related activities.   
 



Harbor Area Management Plan 
Strategic BMP Implementation Plan June 2009
 

Weston Solutions, Inc. 4
 

 
Figure 2-1: Newport Beach Coastal Watershed 

 
 
Key water quality challenges in the Harbor Area include: understanding constituent loadings 
from regional upstream sources in the San Diego Creek Watershed, contributions of constituents 
from local sources within the Harbor Area, potential cross-contamination from sources outside of 
the Bay, and Bay discharges of degraded water quality to sensitive marine areas outside of the 
harbor.  The Water Quality Control Plan for the Santa Ana River Basin (Basin Plan) lists 
Newport Bay as tributary to the Pacific Ocean and also serves as the receiving waters for San 
Diego Creek.  Located just outside the Harbor are two areas designated by the State as Areas of 
Special Biological Significance (ASBS) that are subject to special protections under the 
California Ocean Plan (COP).  Table 2-1 summarizes the Basin Plan beneficial uses for the 
waters in and adjacent to the Harbor Area.   
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Table 2-1. Beneficial Uses for Waters in the Newport Harbor Area. 

 
* Beneficial use definitions can be found in the Santa Ana Basin Plan (RWQCB, 2000) 

 
 
 
Based on the Basin Plan 
beneficial use designations 
and the COP, water bodies 
within and near the Harbor 
Area are subject to regulatory 
action from the USEPA, the 
State Water Resources 
Control Board (SWRCB) and 
the Santa Ana Regional 
Water Quality Control Board 
(RWQCB).  The EPA and 
the RWQCB have 
implemented Total 
Maximum Daily Loads 
(TMDL) for various 
constituents in San Diego 
Creek and the Upper and 
Lower Newport Bay.  Buck 
Gully Creek, the Upper and 
Lower Newport Bay, Rhine 
Channel, and San Diego 
Creek all are listed on the 
EPA’s 303(d) list as impaired 
(Table 2-2).   
 

Table 2-2. Impaired Water Bodies and Pollutants of 
Concern in the Newport Harbor Area. 
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The development of a cost-effective strategy to implement BMP to meet current and anticipated 
TMDL, other regulatory drivers, and existing City planning documents and ordinances is a key 
component in effectively addressing water quality issues in the Upper and Lower Bay.   
 
 
2.2 Newport Bay Watershed History and Water Quality Issues 

(IRWMP, County of Orange, 2007) 
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2.3 Priority Constituent of Concern for Harbor Area 
 
Based on the existing water and sediment quality data, 303d listings and TMDL discussed in the 
previous subsections, the priority constituents of concern (COC) for the harbor area are identified 
in Table 2-3.  The priority constituents are considered in BMP development and implementation.  
As discussed further in Section 3, an integrated approach is recommended for BMP 
implementation.  An integrated approach considers both current and future priority constituents 
to insure a long-term cost effective water quality program.  An integrated approach is more cost 
effective as it addresses potential future BMP retrofits in order to address additional constituents 
in the future. 
 
The priority constituents listed in Table 2-3 have been identified for consideration in the 
development and prioritization of BMP.  As will be discussed in Section 3, BMP implementation 
is to be conducted in a tiered and phased approach.  Initial phases will include further 
investigations of the impact to the beneficial uses and the sources of constituents.  These 
activities shall be conducted for priority constituents before a second phase of BMP are 
implemented.   
 

Table 2-3.  Priority Constituents of Concern Lower Newport Bay 
 

Priority 
Constituent of 

Concern 
Reason for Listing Potential Sources Further Data Needs 

Nutrients TMDL Upper Watershed runoff from 
agricultural areas and runoff from 
residential area upstream and within 
the Harbor Area. 
Groundwater seepage into the San 
Diego Creek also is a source of 
nitrates.  
Air Deposition of nitrogen 
compounds 

Source Identification Studies 
and Modeling of the 
contributions from upstream 
and local sources. 
Investigations of the impact 
of the nutrients in the Lower 
Bay 

Pathogens – 
Bacteria 
Indicators – 
Fecal Coliform 

TMDL Non-point anthropogenic and natural 
sources from the upstream 
watershed and drainage areas within 
the Harbor. 
Sources within the Harbor may 
include boat washing and prohibited 
vessel sanitary waste discharges, 
water fowl, sea lions, sewer leaks, 
pet wastes, dry weather flows that 
provide transport mechanism for 
bacteria, and commercial poor house 
keeping, poor solid waste 
management, improper washing, and 
illicit discharges. 

Source Identification Study 
in the Harbor Area to assess 
the primary and largest 
bacteria loading and 
contribution from natural 
sources (birds, sea lions, 
etc.) 

Chlordane and 
Dieldrin 

Toxics TMDL Chlordane and Dieldrin have been 
phased out due to these pesticides’ 
toxicity to aquatic organisms. 
Licensed businesses no longer use 
these pesticides, but small quantities 
may still be used by residences.  
Additional chlordane and dieldrin 
loading may be from impacted 
sediment in the upper watershed and 

Continued monitoring of the 
storm flows and water quality 
in the Lower Bay to asses 
the long-term trend. 
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Table 2-3.  Priority Constituents of Concern Lower Newport Bay 
 

Priority 
Constituent of 

Concern 
Reason for Listing Potential Sources Further Data Needs 

Upper Newport Bay that is 
transported during significant storm 
events. 

Synthetic 
Pyrethroids 

These pesticides have 
replaced the chlorinated 
pesticides and only recently 
have been shown to result 
in toxic effect to aquatic 
organisms.  Sediment 
toxicity testing of sediments 
in the Harbor have 
indicated that these 
pesticides may be the 
primary cause of the 
toxicity observed. 

Synthetic pyrethroids are regulated 
pesticides that are used by licensed 
commercial pest control businesses 
and also sold for public use to control 
household pests such as ants.   

Further toxicity testing and 
extent and nature of these 
constituents to define the 
issue 

DDT TMDL This is a legacy constituent that is 
transported to the Lower Bay via 
impacted sediments and soils from 
the upper watershed and Upper Bay 
during storm events. 

Continued monitoring of the 
storm flows and water quality 
in the Lower Bay to asses 
the long-term trend 

PCBs 303d listing This is a legacy constituent that is 
transported to the Lower Bay via 
impacted sediments and soils from 
the upper watershed and Upper Bay 
during storm events. 

Continued monitoring of the 
storm flows and water quality 
in the Lower Bay to asses 
the long-term trend 

Sediment TMDL for Upper Bay – 
although Lower Bay not 
listed, the Harbor receives 
significant sediment loading 
that has impact sediments 
(sediment toxicity) and 
navigation channels 

Sediment is transported from the 
upper watershed due to erosion of 
channels due to hydro-modification 
and agricultural activities.  The 
sediment basins in the Upper Bay 
function to remove much of the 
coarse grained sediments.  Fine-
grained sediments that may consist 
of clay and organic matter are carried 
to the Lower Bay.  These particles 
have a greater affinity to attract and 
absorbed pollutants that have results 
in toxicity of sediments in areas of 
the Harbor.   
Dredging of the basins and channels 
of the Lower Bay will remove 
impacted sediments. 

Sediment transport modeling 
to assess the loading 
contribution to the Lower 
Bay and the associated 
loading of legacy 
constituents such as PCB, 
DDT, and chlordane.   

Copper Toxics TMDL Copper based boat paints – studies 
have shown that both maintenance 
and leaching are source of copper. 
Air Deposition – Studies in Los 
Angeles and San Diego have 
indicated that air deposition from 
traffic can contribute a significant 
portion of the load of copper to storm 
water in urban areas.   

Evaluation and possible 
further study of the 
contribution of leaching 
compared to maintenance 
and assessment of the 
effectiveness of better 
maintenance practices. 
Air deposition studies 

Lead  
Zinc 

Toxics TMDL Air Deposition – Studies in Los 
Angeles and San Diego have 
indicated that air deposition from 
traffic can contribute to the load of 
lead and zinc to storm water in urban 
areas.  

Source Identification Studies 
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Table 2-3.  Priority Constituents of Concern Lower Newport Bay 
 

Priority 
Constituent of 

Concern 
Reason for Listing Potential Sources Further Data Needs 

Lead and zinc may also be 
transported from industrial areas of 
former DOD facilities in the 
watershed. 

Selenium Toxics TMDL  Natural sources of selenium have 
been identified in the watershed.  
The mobilization of Se to 
groundwater has occurred due to the 
changes in land use in the 
watershed.  Impacted groundwater 
then discharges into the San Diego 
Creek and Bay. 

Water quality and source 
studies to identify additional 
natural sources of Se that 
have been mobilized by land 
use changes in the drainage 
areas/canyon surrounding 
the Harbor 

 
 
The Rhine Channel is part of the Lower Newport Bay, but is considered a separate unit based on 
its designation.  Rhine Channel is a dead-end channel in which toxic pollutants have 
accumulated in the sediments.  Consequently, the Santa Ana Regional Board has designated 
Rhine Channel as a toxic hotspot.  Due to the different historical land uses, sources of pollutants 
and level of contamination in the sediment, EPA has determined that a separate TMDL is 
appropriate for this specific reach of Lower Newport Bay.  Water quality issues will therefore be 
address through the source control and sediment management activities under this regulatory 
program for Rhine Channel.  The priority constituents of concern for Rhine Channel are 
consistent with those listed in Table 2-3 for the Lower Newport Bay with the exception of 
addition of the metals Cadmium, Chromium, and Mercury. 
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3.0 LINKAGES WITH OTHER PROGRAMS 
 
The BMP Plan has been developed in this HAMP to coordinate with existing planning 
documents for watershed and coastal areas.  Specifically, the Phase I projects developed in the 
BMP Plan are consistent with projects proposed in the Integrated Regional Watershed 
Management Plan (IRWMP) for the Newport Bay Watershed for the Lower Newport Bay.  
These Lower Newport Bay projects are linked to water quality issues in the watershed and 
coastal areas that include the ASBS.  Preliminary pollutant transport modeling has indicated a 
likely connection between the Lower Newport Bay and the ASBS.  Therefore, projects that 
improve the water quality of the Lower Bay will benefit the coastal habitats. These projects are 
further coordinated with the Phase I projects developed in the Integrated Coastal Watershed 
Management Plan (Weston, 2007) for the seven coastal watersheds along the Newport Coast and 
the Upper Bay Restoration Planning.  For example, the City is planning to expand the runoff 
reduction program to all the watersheds within its jurisdiction in order to reduce urban flows and 
associated pollutant loads into the Upper and Lower Newport Bay, and to the ASBS.  Metals 
reductions projects in the Coastal Watersheds will be implemented on similar schedules to the 
copper reduction programs in the Lower Newport Bay.   
 
As presented in the BMP plan, 
water quality improvement 
efforts will also need to 
coordinated with the sediment 
control and dredge management 
projects.  Siltation issues in the 
watershed and Upper Newport 
Bay have resulted in the 
migration of fine sediments and 
associated metals and pesticide 
pollutant loading to the Lower 
Newport Bay.  Siltation can also 
impact vital eel grass beds and 
impact the quality of sediments 
and benthic communities.  
These issues can only be 
successfully addressed through 
an integrated program that 
reduces the siltation loading 
from the watershed, maintenance of inline basins in the Upper Bay and removal of impacted 
sediments in the Lower Bay.  Projects planned and underway in the watershed to reduce siltation
include channel stabilization, agricultural BMPs, construction site BMPs, sediment monitoring
natural treatment basins and inline channel basins in San Diego Creek.  The inline basins in t
Upper Newport Bay are undergoing maintenance to provide additional sediment removal. As 
discussed in the Upper Newport Bay Sediment Control section, the effectiveness of these basin
to remove the

 
, 

he 

s 
 fine-grained materials requires further assessment.  
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The Big Canyon Restoration project includes water quality ponds for sediment and other 
constituent reduction before discharge into the Upper Bay. These projects along with the 
implementation of BMPs during dredging activities and bulkhead maintenance and upgrades will 
reduce the siltation to meet overall TMDL goals.   
 
As outlined in the following section of this Plan, a tiered and phased approach is recommended 
to meet water quality improvement and TMDL goals.  The BMP proposed in the first phase of 
the Lower Newport Bay program focus on source control and pollution prevention and runoff 
reduction while also collecting effectiveness assessment data that may also be used to identify 
additional water quality improvement program opportunities.  This is consistent with the coastal 
watershed strategy as presented in the Integrated Coastal Watershed Management Plan (Weston, 
2007).  
 
Water quality is a key component to bring together diverse water resource and land use agencies, 
environmental groups, and other stakeholders within the region to develop management 
strategies.  The objective of the Strategic BMP Plan is to coordinate regional and local water 
quality protection and improvement efforts to meet both Harbor Area beneficial use criteria as 
well as regulatory drivers within and outside the Lower Bay.  Many of the issues in the Harbor 
Area involve aquatic resources and/or the presence or transport of pollutants in water and water 
quality protection and improvement is a key link to successful Harbor Area Management. The 
water quality BMP implementation strategy will include ongoing effectiveness assessment to 
evaluate the performance of water quality improvement programs in meeting the water quality 
goals and integration with watershed, Bay and coastal plans and BMP projects.   
 
Regionally, the Central Orange County Integrated Regional and Coastal Watershed Management 
Plan (IRCWM Plan) addresses overall water resources management needs for the Newport Bay 
and Newport Coast Watersheds (County of Orange, 2007).  The IRCWM Plan has been 
submitted to the SWRCB to qualify for Proposition 50 funding to support numerous projects to 
improve water quality within and adjacent to the Harbor Area.  Other water quality-related 
programs under the jurisdiction of the US Army Corps of Engineers, RWQCB, County of 
Orange Watershed & Coastal Resources Division, and local environmental and restoration 
groups are currently being conducted in Newport Bay and the San Diego Creek and Coastal 
Watersheds.  Harbor Area stakeholder coordination with these groups is key to the success of 
water quality improvement projects in the Newport Bay. 
 
Within the Harbor Area, the City and other stakeholders have already implemented some 
programs that align with other city-wide water quality improvement goals such as residential and 
construction BMP and numerous clean water outreach efforts.  However, water quality 
improvement efforts in the Lower Bay require special consideration given the sensitive habitats 
of the Upper and Lower Bay, current and future harbor maintenance requirements, and federal, 
state and local regulatory actions. 
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4.0 HARBOR AREA WQ BMP PRIORITIZATION 
 
The Strategic BMP Implementation Plan provides guidance for water quality BMP efforts within 
the Harbor Area for issues specific to harbor stakeholders.   This plan establishes an iterative 
activity prioritization process and implementation strategy for the identification of priority 
pollutants in the Harbor Area.  The prioritization strategy for BMP implementation considers 
current and future water quality issues such that BMP are designed to accommodate future 
reduction requirements without expensive retrofits.  The strategy also implements BMP in a 
phased approach in order to both assess the effectiveness of the projects as they are implemented 
and to continually refine the prioritization process using all available data.  The BMP Plan 
provides a road map for BMP implementation within the Harbor Area that coordinates with the 
regional watershed plan (IRCWM) and the coastal watershed and ASBS plan (ICWMP).  
 
This section describes the approach to BMP identification and planning based on the assessment 
of water quality issues and regulatory drivers.  BMP are identified in this section that area 
applicable to prevent, control, or treat constituents in urban runoff and discharges from 
recreational activities in the Lower Bay in order to lessen overall water quality degradation and 
environmental impacts.   
 
Project Identification Process 
 
Reduction of pollutant loads to receiving waters can be 
accomplished using three main project types, non-structural 
BMP, structural BMP and treatment systems.  A non-
structural BMP approach can include source control, runoff 
reduction and pollution prevention measures that can be used 
to reduce pollutant sources and prevent pollutant pathways to 
receiving waters.  Source control can be accomplished 
through activities such as legislative restrictions on the 
manufacture and use of potential pollutants and education of 
community stakeholders to become aware of, and change 
behaviors that potentially lead to pollution.  This may include 
the use of copper-based boat paints or modifications to boat 
maintenance practices. Runoff reduction non-structural BMPs 
include activities that reduce the runoff volumes and peak 
flows for both dry and wet weather flows such as education of 
responsible irrigation practices.  It may also include reduction 
of discharges from boat washing practices and sanitary 
discharges. Together, non-structural source control and runoff 
reduction are accomplished through public participation 
efforts such as outreach, education and enforcement programs 
that all aim to educate Harbor stakeholders and users to 
practice techniques to prevent pollutants from entering the 
Bay.  This approach has the added benefit of integrating water 
management strategies, such as responsible boat maintenance 
practices, water conservation and water quality protections 
and improvement. 

A phased implementation of 
non-structural and structural 
BMPs in the Lower Newport 
Bay is recommended to 
establish the actual 
effectiveness in reducing 
constituent concentrations to 
the Bay.  This phased approach 
will allow the effectiveness of 
non-structural and lower-
impact BMPs implemented in 
early phases to be assessed as 
well as allow design 
parameters required to 
implement more complex 
treatment systems to be 
measured.  Effectiveness 
assessment activities of the 
early phases of the BMP 
implementation program will 
therefore accomplish two 
objectives: assess the 
effectiveness of lower impact 
BMPs in reducing pollutant 
loads and assess the runoff 
volume and volume of storm 
water requiring more complex 
treatment to be developed.
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Published data indicates that the effectiveness of non-structural source control and runoff 
reduction measures can range widely from 30-70% pollutant reduction.  The effectiveness of 
these non-structural BMP will vary depending on the level of implementation and enforcement, 
drainage area hydrological characteristics, and constituent type.  However, the effectiveness of 
non-structural BMP in a particular watershed can not be accurately assessed without 
effectiveness data that compares drainage areas in which these measures are fully implemented 
compared to a drainage-area where little or no measures are established.  In addition, initial pilot 
studies are recommended for innovative approaches such as use of non-copper based boat paint 
in order to assess the effectiveness of measures to reduce pollutant loads and to develop 
community and stakeholder support before implementing the BMP on a broader scale.  
 
Source control and pollution prevention measures can be more effective when targeted at sources 
and activities that have the greatest loading potential for the constituents of concern.  Therefore 
assessment of individual projects and assessment of the overall impact of project implementation 
on the water quality of the Lower Bay are integral components of the strategy of this Plan. 
 
Nonstructural BMP techniques can be combined with structural BMP to both control sources and 
reduce runoff volume to prevent pollution.  Structural BMP include source control and runoff 
reduction strategies that require infrastructure for implementation.  Examples of structural BMP 
include street sweeping, Low Impact Development (LID) structures, infiltration basins, and other 
techniques (Figure 4-1).  Published data indicates that the effectiveness of structural BMP in 
reducing pollutants varies from 50-90%.  The effectiveness of different structural BMP also 
varies depending on the level of implementation and enforcement, drainage area hydrological 
characteristics, and constituent type.  Effectiveness assessment of structural BMP in the context 
of local conditions is imperative to evaluating individual project pollutant reduction efforts.   
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Figure 4-1.  Example LID- Green Lot BMP schematic 

 
A final method of pollutant load reduction can be accomplished through treatment BMP 
technologies that treat constituent concentrations.  Published data indicates that pollutant 
reduction effectiveness of treatment BMPs can vary from 50-90+%.  The effectiveness of 
treatment BMPs have been evaluated based on information presented in the Treatment BMP 
Technology Report (Caltrans, April 2006), USACE/USEPA BMP Database (USACE, 2006), and 
other technical publications.  Based on the data presented in these referenced studies, it is likely 
that relatively complex treatment systems (“treatment trains”) are required to collect and treat the 
complete design storm events to meet the required water quality objectives and load allocations 
for the multiple pollutants that have been identified as priority constituents of concern for the 
Lower Bay. These treatment train technologies often require relatively large areas and capital 
expenditure to design and install depending on the design storm volume required to meet 
pollutant reduction goals.  Therefore, a phased approach, discussed in the following section, is 
recommended that implements source control pollution prevention and runoff reduction BMP in 
the first phase (Phase I). Reductions in runoff volume from infiltration BMP and pollution 
reductions through source control and pollution prevention measures may significantly reduce 
the need for more infrastructure-intensive treatment train BMP.  
 
BMP Integrated and Tiered Approach 

The development of management measures to address the goals of the HAMP and this BMP 
Implementation Plan is based on an integrated and tiered approach.  The integrated approach 
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addresses all priority constituents in the BMP development.  A tiered project selection process 
then addresses constituents with the greatest impacts to beneficial uses through the effective use 
of resources and is then used to rank potential BMP.  In the integrated and tiered process, each 
BMP is then classified according to the relative efficiency of constituent removal from the 
system, level of infrastructure required for implementation, and cost.   
 
Three tiers of BMP classifications are defined.  Tier I BMP focus on non-structural source 
control and pollution prevention measures that are designed to reduce the amount and understand 
the effect of pollutants entering runoff though education, enforcement and behavioral 
modification programs.   
 

Tier I – Non-structural BMP and Activities 
o Product Substitution through Education/Pilot Program or through Legislation  
o Source Control Measures and Pollution Prevention BMP  
o Effectiveness Monitoring of BMP  
o Integrate Efforts through Information Management 
o Public Participation and Community Involvement through a Bay Protection 

Program that includes safe and green boating practices 
 

Tier II includes structural BMP such as smart irrigation controllers, infiltration basins, 
bioretention and LID techniques to reduce wet and dry weather runoff volumes (including water 
conservation efforts) and further reduce pollutant entry into the Lower Bay.  Additionally, Tier II 
includes source identification and design studies that will fill data gaps and aid in the further 
identification of pollutant sources and provide design parameters for construction of effective in-
line treatment systems as part of Tier III.   
 

Tier II – Structural BMP and Activities 
o Hydrologic Studies, Source Studies and Determination of Design Storm 
o Aggressive Pollutant Source Control in Targeted Areas (e.g. Street Sweeping) 
o Implementation of Urban Runoff Reduction Techniques (irrigation controllers, 

progressive water rates, LID) 
o Dry weather Flow Diversions 
o Effectiveness Monitoring of BMP 

 
Tier III BMPs are infrastructure-intensive structural pollution reduction treatment measures that 
typically require significant capital investment and/or have impacts on surrounding communities. 
 

Tier III – Treatment BMP and Activities 
o Pilot Treatment Projects to Assess Effectiveness 
o Property Acquisition and Easements (where necessary) 
o Implementation of Treatment BMP in Targeted Areas where Tier I and Tier II 

BMP have been shown not to meet full reduction goals 
o Effectiveness Monitoring of BMP  

 
Effectiveness assessment, monitoring, and data incorporation into the overall information 
management program are components common to all three tiers.  Within each tier, the 
effectiveness of each BMP program must be monitored in order to assess whether the program is 
meeting pollution reduction goals.  A secondary benefit of effectiveness monitoring is that 
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oftentimes BMP techniques can be modified or pollutant sources can be identified in order to 
further reduce pollutant loads as time series data becomes available.    
 
Project Prioritization Process 
 
The development of an implementation strategy to reduce pollution within the Lower Newport 
Bay and impacts to the beneficial uses of the Harbor requires that potential management 
measures be prioritized.  Criteria for the prioritization process include: 

• Meets the Plan objectives 
• Meets multiple regulatory objectives  
• Integrates water management strategies 
• Reduces priority COC inputs to the Bay  
• Follows the tiered approach to urban runoff management 
• Leads to understanding of Bay ecosystem impacts 
• Fills critical data gaps  
• Contributes to Newport Watershed and ASBS information management  
• Increases Harbor Protection stewardship and Safe and Green Boating Practices 
• Implements the most feasible and cost effective measures first 
• Assesses management measure effectiveness 

 
The prioritization process begins with current knowledge of water quality issues that was 
summarized in the previous sections.  A three-phased implementation approach is then 
developed based on the prioritization criteria listed above.  Central to the prioritization process is 
the iterative nature of the process where priority management actions concurrently address 
identified project goals, priority pollutants and identify emergent issues.  This process occurs in 
parallel with ongoing source identification, water quality and BMP assessment projects and the 
development of an overall assessment data management strategy that integrates specific pollutant 
reductions with beneficial use goals.  This process allows for effective management decisions for 
BMP implementation to be coordinated with long-term assessment of ASBS performance.  The 
overall goal of the phased and integrated approach is to address individual constituents of 
concern, address multiple water management strategies, and meet pollution reduction goals in a 
prioritized cost-efficient manner. 
 
Management Measures: Short-term Implementation Program- Phase I 
 
The prioritization process implements management measures defined by the tier system in a 
phased approach.  Phase I of this approach consists of implementing a range of Tier I and II, and 
pilot Tier III projects, including pollution prevention and source control measures to address 
priority constituents of concern and loading identified in the water quality issues discussion. 
Several of the Phase I projects are designed to fill data gaps needed for more effective design of 
future projects.  In Phase I, Tier III projects will only be implemented on a pilot basis where a 
specific pollutant source and treatment system has been identified and the implementation of a 
Tier III BMP will provide a clear benefit to overall pollutant reduction.  These pilot BMPs are 
also located in small isolated drainage areas where the storage volume required is limited and the 
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effectiveness of the BMP can be readily assessed.  Specific Tier I and II source control and 
pollution prevention projects included as part of Phase I include public outreach and education, 
increased inspection of identified sources, increased targeted street sweeping, and runoff 
reduction and diversion programs that best meet the prioritization criteria presented above.   
 
Phase I also incorporates effectiveness assessment to measure the performance of specific BMP.  
Specific BMP effectiveness assessments verify the efficiency of implemented BMP by 
measuring load reductions and/or water quality improvements and determine whether Tier I and 
Tier II BMP need to be modified or can be expanded to other areas of the Harbor.   
 
Overall, Phase I aims to implement a range of BMP projects designed to address identified 
priority constituents of concern from a range of community, structural and ecosystem-level 
activities.  Phase I is also designed to understand the efficiency of specific pollutant reduction 
efforts and to identify existing pollutant source or BMP design data gaps through the integration 
of data into an information management system.  The goal is to maximize the effectiveness of 
Tier I and II projects in Phase I to address pollutant reduction goals and guide the BMP priority 
rankings and implementation strategies in Phases II and III. Figure 4-2 shows the emphasis on 
Tier I and II projects during Phase I and also shows the planned timing for implementation. 
 
Management Measures: Long-term BMP Implementation- Phase II 
 
Information gathered during Phase I will then used to prioritize management measures in Phase 
II.  The information management system developed as part of this Plan will combine 
effectiveness assessment data of programs conducted in Phase I, specific health of the Harbor 
studies, and other data to prioritize specific pollutant reduction BMPs in Phase II, characterize 
design parameters for Phase II structural BMPs, and re-evaluate or verify constituents of concern 
and data gaps.  Phase II will consist of continued implementation of a range of Tier I and II 
projects, and some pilot Tier III projects, including pollution prevention and source control 
measures to address high priority pollutant and loading areas originally identified in the water 
quality assessment and modified as a result of effectiveness assessments conducted in Phase I.  
Some Tier I and Tier II projects may also be modified or expanded through this analysis process.  
Since Tier III BMPs are often infrastructure-intensive and costly, this integrated and tiered 
strategy has the potential to reduce overall project costs and community impacts and will focus 
Tier III efforts on pollutants with the highest impact to beneficial uses and in locations where 
pollutants can be most effectively reduced. 
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Figure 4-2.  BMP Phased Approach. 
 
 
Management Measures: Long-term BMP Implementation- Phase III 
 
Information gathered during Phases I and II will then used to prioritize management measures in 
Phase III.  Similar to Phase II, Phase III will incorporate data and knowledge acquired as part of 
previous phases to prioritize specific pollutant reduction BMP, characterize design parameters 
for structural BMP, and identify emergent constituents of concern and data gaps.  Although 
Phase III will continue the implementation of a range of Tier I and II, and some Tier III, 
pollution prevention and source control measures to address high priority pollutant and loading 
areas, it is assumed that Phase III may prioritize a larger proportion of specific Tier III BMP to 
be implemented through the analysis of Phase I and II efforts.  As in Phase II, some Tier I and 
Tier II programs may also be modified or expanded through this analysis process. 
 
As a result of the iterative process and the nature of the phased BMP approach, specific projects 
to be included in Phase III of the BMP approach are not well defined.  As defined above, specific 
management decisions and allocation of projects in subsequent phases will be driven by an 
integrated information analysis of identified priority pollutants, BMP effectiveness assessments, 
and public participation and Bay Protection Program activities.  
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Adaptive Management Strategy 
 
As the Phased BMP Implementation 
process proceeds, data gathered from 
Phase I activities will be integrated into 
the information management system 
and used to evaluate the prioritization 
and implementation schedule for Phase 
II and III.  Accordingly, Phase I 
contains the most well defined set of 
Tier I, II and III projects.  As new 
pollutants emerge or strategies to 
address pollutants are developed, 
results of effectiveness assessments of 
Phase I activities become available, 
assessment data is gathered from 
special studies, and more funding 
sources become available, the list of 
projects in Phases II and III will 
increase.  Inherent in this strategy, 
therefore, is the need to continuously 
assess and manage each phase of the 
project implementation.  This iterative 
process is depicted in Figure 4-3.   
 
Public Participation and Bay 

Protection Program 
 
In order to effectively implement the 
Strategic BMP Implementation Plan, 
public participation and education is 
critical.  Failure to implement public 
outreach and promote a program of Bay 
protection will prevent the success of 
source control BMPs and run-off 
reduction.  Public participation and 
Outreach must continue and expand.  
Phase I of the Plan includes 
implementation of education and 
outreach programs to reduce copper 
loading through the use of alternative 
paints and boat maintenance practices, 
boat washing and proper disposal of sanitary boat waste. A behavior-based approach to outreach 
programs should be used to engage the public and create positive behaviors that impact pollution 
prevention. This approach involves: identifying barriers to a sustainable behavior, designing a 
strategy that utilizes behavior change tools, piloting the strategy with a small segment of a 
community, and finally, evaluating the impact of the program once it has been implemented 

Figure 4-3.  Adaptive management strategy for pollutant 
reduction process. 
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across a community.  This approach is similar to the iterative approach of the BMP 
implementation strategy presented above. Education and outreach activities should be 
coordinated with local stakeholder groups such as Coastkeeper and Surf Rider. 4 
 
Implementation Schedule 
 
The implementation schedule for management measures within the Lower Newport Bay is based 
on results of the water quality issue assessment and the integrated and tiered process. Figure 4-2 
illustrates the general implementation schedule and estimated maximum pollutant reduction 
goals for recommended projects in the La Jolla Shores Coastal Watershed.  In general, Phase I 
projects are to be implemented within the first 3 – 5 years of the Program.  Several of these 
projects have been initiated such as the copper-based boat paints outreach program and the 
runoff reduction program in the watershed.  Phase II projects are to be implemented in 5 – 10 
years and Phase III beyond 10 years.  Recommended Phase I BMP projects are presented in 
Section 4. 
 
BMP Effectiveness Monitoring 
 
In conjunction with BMP implementation efforts, effectiveness assessment and monitoring 
efforts will be conducted in order to further refine identified or emerging pollutants and/or 
sources, BMP effectiveness, and address any data gaps.  Effectiveness monitoring is vital for 
accurate adaptive management and will be tailored to specific BMPs.  For instance, effectiveness 
monitoring of outreach activities should include surveys, community dialogue and polls. 
Structural BMP effectiveness should include assessments of baseline conditions, calculated 
flows, assessment of concentrations of contaminants of concern and assessment of overall 
efficacy.   
 
The effectiveness of each BMP program must be monitored in order to assess whether the 
program is meeting pollution reduction goals.  Effectiveness assessment activities can sometimes 
be combined to allow multiple BMP efforts to be assessed concurrently A secondary benefit of 
effectiveness monitoring is that oftentimes BMP techniques can be modified or pollutant sources 
can be identified in order to further reduce pollutant loads as time series data becomes available. 
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5.0 BMP PRIORITY (PHASE I) PROJECTS AND IMPLEMENTATION 
 
The purpose of the BMP Plan is to develop a comprehensive Harbor Area activity strategy that 
addresses current and anticipated pollutants and associated regulatory drivers, community needs, 
and ecosystem health and sustainability.  The iterative prioritization and implementation strategy 
developed for the Harbor Area provides the framework for stakeholder participation and 
coordination in the protection and improvement of water quality in Newport Bay.  Ongoing 
effectiveness assessment of implemented strategies will assure coordinated and efficient use of 
available resources in achieving a sustainable Harbor Area plan to protect and improve water 
quality.   
 
Based on the process outlined in the previous sections, the following are the recommended Phase 
I water quality improvement projects for the Lower Newport Bay:   
 
Pollution Prevention/Runoff Reduction- Copper Reduction Program 
 
Several COCs are listed in the Toxics TMDL for lower Newport Bay, including lead, zinc, 
selenium, and copper.  There are several potential on-point sources of these contaminants in 
Newport Bay.  Copper-based anti-fouling boat paints have been shown to be a significant source 
of copper in harbor environments, including Lower Newport Bay.  Other sources, such as break 
pad wear introduced to the receiving waters via urban runoff are also a concern.  Preliminary 
cross contamination study results have identified a connection between Lower Newport Bay and 
the Newport ASBS.  Because of this association, bioaccumulation studies are being conducted to 
determine the extent to which copper may be influencing ASBS biota.   
 
To address these concerns, a primary focus of the copper reduction program in Lower Newport 
Bay will address the use of alternatives to copper-based boat paints.  An important constituent of 
the study will be to implement a BMP pilot project for boat maintenance to address potential 
cross-contamination impacts to the ASBS from Newport Harbor.  The program will also 
implement an outreach program to further educate the boating community regarding the 
environmental effects of using copper-based antifouling paints.   
 
Other regional programs will be incorporated into the copper reduction program.  For instance, 
the City of Newport Beach in conjunction with Orange County Coastkeeper (a local NGO) and 
Trace Marine Services is conducting a 3-year public campaign to encourage boaters to switch 
from copper-based boat paints to less toxic alternatives.  The goal of the study is to reduce 
dissolved copper levels in a designated area of Lower Newport Bay (the Balboa Yacht Basin 
Marina) to below California Toxics Rule (CTR) criteria.  In addition to reducing copper levels in 
the receiving waters, it is hoped that the study will elevate the use of non-toxic bottom paints to 
the preferred application for boaters in the harbor area.   
 
The Shelter Island Yacht Basin TMDL for dissolved copper will also be used as an important 
resource for the Lower Newport Bay copper reduction program.  Because of the similarities 
between Shelter Island and Upper Newport Bay with respect to sources of copper, harbor 
configuration, and abatement alternatives, the implementation plan for the Shelter Island TMDL 
provides meaningful alternatives to a copper reduction plan in Newport Bay.  In addition to a 
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transition to non-toxic hull coatings, other recommendations from the Shelter Island TMDL for 
reducing copper levels in the harbor receiving waters include management practices designed to 
reduce the effects of copper-based paints, financial incentives to boat owners and marinas, 
effective fate and transport modeling, and other alternative anti-fouling strategies.  Assessing the 
most effective reduction measures from other studies conducted in the region will allow for the 
most of efficient management plan for reducing copper levels in Lower Newport Bay. 
 
Pollution Prevention/Runoff Reduction- Water Quality Enforcement Cross Training 
Program   
 
The primary path through which nearly all of the priority COC listed for Newport Bay enter the 
receiving waters is through non-point sources.  These COC are common to urbanized 
environments, but source identification and abatement is often complicated by numerous inputs, 
intermittent sources, and the co-mingling of COC, particularly in a complicated harbor 
environment.  A focused, efficient program is required to address these issues. 
 
The Water Quality Enforcement Cross Training Program is a Municipal inter-departmental 
coordination initiative designed to control non-point source discharges to the Lower Bay.  The 
Program will train Harbor Area oversight departments (Harbor Patrol, Lifeguards, Coast Guard, 
Cal Fish and Game) in identifying potential sources of water quality degradation.  In addition, 
the Program will increase communication among these Departments and City Code Enforcement 
officers to report potential violations. 
 
These efforts will be conducted in conjunction with Sea Grant projects related to the Coastal 
Zone Management Act that are being conducted in the region.  The Nonpoint Source Pollution 
Program is an education and outreach program for boaters, marinas, and the marine industry on 
pollution prevention, non-point pollution, marine debris, and other related topics.  The program 
provides education for recreational boaters on ways they can prevent water pollution and help 
protect marine species and habitats.    
 
Pollution Prevention/Runoff Reduction- Boating Activities 
 
Nutrients and bacteria are listed as priority COCs for Upper Newport Bay.  In addition to natural 
sources, there are numerous non-point anthropogenic sources of these constituents that can 
impact water quality in the Bay, including animal waste, groundwater seepage, a diffuse storm 
drain network.  In harbor areas, source identification studies of these constituents are 
complicated by the presence of numerous boats and boating activities, such as illicit discharge of 
holding tanks, dock maintenance, and boat washing.    
 
To address these latter concerns a Water Quality Education Program has been designed to 
provide brochures and posters for Harbor Area boat users to reduce pollutants entering the Bay 
as a result of boat and dock washing activities.  The Program is designed to mesh with the 
Boating Clean and Green Campaign, a statewide boater education assistance program conducted 
by the California Department of Boating and Waterways and the California Coastal Commission.  
The Campaign promotes environmentally sound boating practices to marine businesses and 
boaters throughout California.  The Campaign focuses on boater education in promoting 



Harbor Area Management Plan 
Strategic BMP Implementation Plan June 2009
 

Weston Solutions, Inc. 57
 

environmentally friendly boating practices while assisting marinas and local governments in 
identifying and installing pollution prevention services for boaters. 
 
In addition, other programs have been initiated to education boat owners about the environmental 
impacts of certain boating activities.  The Water Quality Education Program for Short-term Slip 
Rentals is a Municipal, inter-departmental coordination initiative designed to educate Harbor 
users and visitors of the importance of water quality protection.  The Program will provide 
literature to help short-term slip tenants identify and reduce potential sources of water quality 
pollution from their vessels.  Similarly, the City could implement inspection process linked to 
slip transfers so that Harbor users are educated and potentially polluting vessels are identified 
prior to the slip transfer process. 
 
Pollution Prevention/Runoff Reduction- Nutrient Load – Cross Contamination Study 
 
Nutrients are listed as a Priority COC for Lower Newport Bay and there is currently a Nutrient 
TMDL for the water body.  Excessive nutrients in an urbanized water body, particularly in a 
semi-enclosed harbor area, can lead to limited circulation and a nutrient build-up that can result 
in algal blooms.  Assessing the sources of these nutrients and their fate and transport in the 
Harbor and surrounding area are important factors for maintaining water quality in the Bay as 
well as the adjacent Newport ASBS.  The transport of nutrients and algae from Newport Bay to 
the area is determined by coastal circulation and volume of the water outflow from the Newport 
Bay.  Because of the large tidal exchange in the Bay, it has been hypothesized that nutrients and 
algae originating in the Bay may have a larger impact on the adjacent Newport Coast ASBS than 
runoff from its local watershed.   
 
The Cross-Contamination Project is designed to reduced fertilizer and pesticide use that impact 
the Bay the Bay via urban runoff and assess nutrient loads in urban runoff and their potential for 
causing algal blooms.  Community outreach will be targeted towards chemical suppliers (such as 
garden centers, etc.), commercial landscaping operations, and residents.  In addition, the project 
will incorporate the Newport Bay outlet plume modeling project to understand the impact of 
nutrient loading and algal blooms on the Newport Coast ASBS. 
 
Pollution Prevention/Runoff Reduction- Municipal Low Impact Development (LID) 
Assessments 
 
As part of the Phase I BMP projects, Tier II runoff reduction BMP are recommended that will 
address multiple pollutant loading to the Lower Bay.  This first phase of Tier II project includes a 
pilot assessment program to incorporate additional LID designs into municipal facilities within 
the Harbor Area and the Marina Park Conceptual Plan.  Currently, the Marina Park Conceptual 
Plan indicates a Bio-Swale Filtration Area adjacent to the Community Center.  Additional LID 
techniques as shown on Figure 5-1 and Figure 5-2 may be incorporated into the Marina Park 
projects and well as other municipal projects schedule in the next 5-years.  This pilot assessment 
program include first identifying the municipal projects where LID techniques can be 
incorporated into the design.  The City will then coordinate with the team’s that are designing 
and implementing the project to incorporate infiltration and runoff disconnect features as part of 
the project.  The LID features will then we assessed for their effectiveness in reducing runoff and 
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pollutant loadings.  The results of this Phase I will be used to expand on this program where 
effective and feasible. 
 

 
Figure 5-1.  GreenStreet 
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Figure 5-2.  GreenMall 
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